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1. ^T^-a^ion «go| ^t}^ 7\^^o\ 

€■ ^ia«i^ Ai>:iaori^ §^>fl^ ^i^^^ 

# #o)7l 91 iz •J^'aol! 

^ ;^^n^ cl;^^ TV ^^l^^ofl^^ §^*fl'^ (0CR)£^ ^^^a) 

^S]^ ^Eiofl ojoj} opisi^ #ol7l 5! a ^'d^ «1 

€• ^^nj cl;qi TV ^«>o^. §^>fl^ §?a7|sj 

# ^o]7\ ^•aofl 5a<H>H. -^^-a^is^Ei ^^^^ ^/^^ji^^^crf) tj^^ 

27^ ^^J^Jif^^dF) ^^sjo] *y^s^^. omsn IF >y2:^ 

>y:fc^ ^ 1 cl^g^ iF>y5:2l ^nf^^ ^^o}o| 

iil(Q) ^s.^ ^<9^*JS1. I. Q ^Sl ^A^s] >a^# ^af^ 

. I. Q <d3: ^t^Sl (0) ^D^^S :^2^n' 

V I. Q -iJilS 2^21 ^E^^e^o^. ^scfl ^§al^ SlcflSf^^l?!^ ^1 3 ^7)1 

Q ^SL 2^2J3J 3IJ^5 <g (0) ^H^^S ^o|A|?|^ 4 ^+71] : 9J 4^51^*^ 
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€^ ^^^^ ^^S* iM^q^ TV -tf* §olI o|#^. 

£ 5 

y>fi^ S'Ml?!. -^a. A|7V;M^. DTV. VSB. ATSC 



'} 9j a (Apparatus and nethod of deaodulation to reduce tiae 

ay of on-channel repeater for terrestriel digital TV broadcasting systeD) 



^ig] 



31 : ^-i! 
33 : IF 

52 : ;^2 ^%J^ 



32 : RF ^^-aJf 

51 : of^S^-ci^^ ^^^(ADC) 

53 : 
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54 : 55 : 7}^^^- 

^"S^ TV M^]^ 7\^^o\o^ ajef o^S. -^^l ATSC (Advanced 

levision System Comnittee) ^^^2] J^l-^D} t\7\^ TV ^l^r^oflAl ^^Jfli^ 

7)1 7) (OCR : On-Channel Repeater)£{ A];7V^ol (tine delQy)# #o|7) ^eV ^£ 
eaoduUtion) ^ ZL ^^oi] 9ioli:(. 

7\ §71171^ ^71 ^*'i!7|S| ^^>i5:7^ «^*j7q ^-JJSl^ ^^ofl 

n±t\jL. ^^^7] <3^# 
ef>M. t^^^ »3^^>^H«1^^ ^611 M^^Ji 21^ §7!l7l#^ ^^>J7| 

^Ei "tf^^x^ ^^'yo} 2t:7|o|) ^i^s) ^oi«v ^n}^^ §61) »?^^>y2:^ ^^»} 
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c*^ ^n>«?»(B.c.D.E)§ ^o|«H ^*<J7I sfl^ftWM 

aal^. £ 12* (12-15) D>C} cf^ ^n*'^»(B.C.D.E)§ Aj#SM 

t^^^ TV ?^6aA^^. zj^^si -^^n?] (12-15) 7j ^^7i)£i 

^ cfl^# ^F^sfloj t\B.s.. ^S-S. ivt}. tt^s}-*^. 

n^lM. ^ *7a7l (12-'15)o«Ai£ ^*^7|(ll)fif ^BJ^(A)© Af**M 

^^3^ s-'^^'g §7<l7| (22-25) o1)>l^^ ^Al^jl^-. Afi} §^«1 "l^^-ya: 

(21) 3i §^>fl^ ^7071 (22-25) S^EI ^-t!7|7> -ijiiafl ^ 

Slo\o\ t[}z}, ^'t!7|<»n^ §^S*^(*>7| £ 3fi| 35)S}:il t:4§>^S 
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•.c.D.as "tf^-yM ^*oa^. ^i-a-ai^^ 4* azji. 

^^M. §^>fl^ -^Pll 71 (22-25)^ ^4JBJ TV 1^#>Mh|>:# ?ioll>H 

. ^^aH'i *7fl7M22-25)si ^^-aa:?^ ^#^7H2i)si ^^-asisf §^ego| 

^71 (22-25)21 x|7}^oi§ ilcfl*} @oJof eic^. 

olofl. 7l ^^(clI«VD|^ -^ftl^^^S: 10-2003-32007 . 2003>d 5^ 20-^ 

5U^ i 32} ^^Sfl"^ §^71171 (22-25) ofl. ^?fl7M22-25) £1 ^^^5: 

^^^y]m)^ ^^-yx^ ^ ^2: si >^17J;m'3!€- o}#ai 

(21)5} ^^Jfl'g ^;^l7l (22-25) :?}£1 ^^^ofl ojgfl o}7l=l ^§ 9J -^5: 

t\jL. -g-^Jfl^ §?I171 ^^-t! oi^i^si 5^E1S oieil opis) sqs^ ^Sil- 

^>fi^ $?fl7l (22-25)onAl ^TlffM ^^sa^ «^7fl7l ^^1^^^ 4. 7] 

^^^^S ^B15L^. i 3ofl i^isl avs} :^ol ^^^il'g §';^l7l (22-25)^ 
f'^'t!?! (21)^-^E| ^#SJ RF(Radio Frequency) •fJ^'tlS^ §-71171 
1)^ ^ofl ^->0e}7l ^lt> RF ^-yjf (32)2}. RF 4^>i!-^ {32)ofl RF "J^^^jx^ 

28^ 



"3)5^. IF ftf« ^%^(33)o|)Jfci ^^=1 IF Pl^cflSl-tlia ^ 

^7117| (22-25) ^^effe -ySiolMi cl^^S ^SL. ^E.^ ^yt 

?^7\t\7\ s-ijif (3S)s}. (35) £1 7Mtfl^ ^^^S^ IF ^SiS, 

7| ^2iJ?-(36)2t. ^iif(36)oll £)ofl ^^^^ IF -tlSl^ >Jl2 7j$^nt4**Hl 5^ 

*M RF ^^«)7i RF ^^^(37)fif. RF ^^^(37)oflA| 

(38)oii>M "tf^'-asi^ ^-^^71 ?»^> ^^E^m(39) gj ^^-a ^ 

*^ 9i #71^ ^ff\<A, ^a^(34)on>H IF >t!« 7l;Mcfl«1-as:S 

% Jl^SH 7l$^H}^^ ^^t}o\ IF ^^-^(33)^ ^11 7|^^ 

^6\] Hf^o^S ^12 7\^^n^^ "^^SM RF ^%^(37)£ ^^t\7\ ^ 

•^^71(10) (40) § 

W^>tiH *7ll7l (22-25)51 -^BlA^ Cf§2* ^Cf. 

^^-t! ^^Efl>4(31) 5^ RF 4*'y-^(32)ofl^^ i«.^Al7|(2i)s^Ei RF 

^-ya:© ^^-y^jD^. ^-a^ RF ^S:^ if ei^ ^^J?-(33)§ ^sH if ^slS. 

2. IF ^SL^ ^2J?-(34)§ 7Mcfl^ AjiS ^«5|Dl. 7Mlfl^^ >J 

S^Ei l-5j:^(35)^ ^^^7l(21)S!f ^^^fl'^ ^71171 (22-25) 7}S] 

ol] o^dH of7ls| 51 Ajx. s-'a^'^ ^7I17| ^^-y oVefl 14 (31.39)51 

€■ ^21^ ^y^fl oPl^ nJH«-^ ^iTinjl. 9^ 
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s ^s:, ^sl7} 7Wca«i -aaife «3a^(36)s if ^tf^-axs 

IF ^SL^ RF^^ "S^^O?)^ ^fill RF-a&S RF -ijSLt a 

L0(40)^ RF ^>d^(32)S oi7fSl^ ^t}^ Jl^sj ip ^Bf^ cfl^^o,^ 

*^<8*f:Hl sjc|. njE^Ai. L0(40)£l ^B}^^ RF 

-a^sife RF -ast^Hi 5a^ ^n^*;^ ^ ^^©i #7]>» 

# -S-;M*>Ji 5U<Hot L0(40)'aon^ ^BJ^ 9! §7! ^^7} 

^ n^^^ IF ta«»ofl>H 7|^Cfleios ^OlSl^ 2f^ofl>H AF*3E1^ L0(40)^ = 

•a^sj^ IF cfl^s) >d3:ofl a^^sl^ nf^^ Alaifif 51 ^^ol ^7l>^Efl^ 

f;t^6floj «n^. oiei«} §71 o^ofl ^i^(34)oflxH^ <a^s} Aja^oj n^^^j 

iiZf ^Vi^ 93 ^l>j^o| =.7l7> 5^5.^ a««f7fl SlJl. O] 

«> «}*n^ ^€ ^*Ion>M ^<H<ja:# o|*»M if rf r^s.S. ^o\^] 

L0(40)s| -^Bt^ 9J ^^ol ^^3Mfe B^^5i <J3:fif •vc+. oj 

91 ^a^sit RF ifls^ IF cfl^a^s) B^^5^ ^s.s\ #71=1 

(40)# o)-g.^>^ ^>ysi RF cfl^oj >yx^ ^nf^. 5j ^^o| ^ 7l;Nc«^2j 

^ ^>\] ^. (Coherent) ^2:7} 7}^ilA^t[ , 

-yx^i n}^5i §71=1 Lo ^yxfe ^-y^oji>H 7i7iicfl 

SI -asLg IF cflqj2.5 ^0^1712. IF v^a^Sl LO -ilSl^ §6fl RF ^&S. 
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o|sjct. o|aj ^01. Ws\^ <1S.S\ n»«|9! ^s,s^ ^v^^ 9J 

% LO -aJte ^'-ticf 9j ❖'tl^oll Af^eos-J^ ^^^q^ §3071 (22-25) SI «>J^ 

# Aj^ej:^ §^7071 (22-25) s| **^Aja:§ ^^^171 (2i)oa>H W-S 

Ith *^^7| §4^^(35)^ >j5r§ ^7i»>^ ^^^fl*^ *?fl7i 

2-25)§ Cj:"!^ ff# >M«I>:§ ^6fl>Mfe §^*fl'i §7(|7| (22-25)21 ^^ilS. 

^❖-^71 (21)21 M^5:S| Al7V;^l^oi ^^o\o\ A\A}«y h> ^x^, 

o\^^ ^^^fl"^ §7q7l(22-25)§ ClTl^ M^]^^ ^SflAit §^Afl 

-5^71171(22-25) £J A|7>;t|o5^ ^jcfl^j ^do^ ^Vol)i ^^^fjl. >^7m §^*H 
^711 71 (22-25) oflAl 5. 4fi} #Sfl£| ^^(34)S^ ^ Al^>^^# 7j^ 

oil acf. 

£ 4$ #Bfl£l ^^(34)§ -^BIA^. §^71171 o>c,l 

(31) 9? RF '4^'a^(32)«HlAlfe ^*-i!7l(2l)on>c| *!^^ rf H^^ais^ *^A!*Vi. 

RF -^S.^ IF ^^^(;^1 ^^^) (33)§ IF ^±3. . 

1 "^^^ o\^S.D. IF >J5:^ oy'^S.Zl/^^m ^^7l(ADC) (41)ofl Sjgn ^1;^ 

IF -ila:^ "^^siji. ^^s^ c^;Ml if ^S:^ tw ^?^^(42)ofl sioH 

^cii^(near baseband) ilS.S. . o\n, ^2 t\V ^^^(42)7f ^*as|^ 

IF i:flS|(44MH2 e:N7i^)ii:* 7Mtl|^ e^°fl>M ^«^El(43)2l ^7l| 
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D}'^* ^^ol 0 ^B»4*ofl o^^^j^^ ^ Al2:2^ §4l^nj^7j 2.69MHzofl ^^*} 
^f^^cflHl (VSB : Vestigial Sideband) ^'^^ ^Mcfl^ ^EL^ 

VSB 7l^tfl^SI ^Bf^'S «m ^B|*^o|l^. 7fl3 m« 

VSB 7l;Mtfl«l -aSl^ ^«l*3f^Ei (45)oIl ojo]^ (i.ase) ^S^o) 

o\ ^««>ji^ VSB 7i;Mcfl'q -41*7^ ^cf. 

>^7I ^Bfl£l ^^(34)oa.H2| VSB . ^ 7llS< AlTI;^)^ a 

El(43)i2f ;^^#3}^EU4S)# 7f?lD!. olttD ^ 7H21 ^El(43.45)ofl Sj*} X|7};^|03 
M^S]^ 4^ofl 2|6fl :i^S|c}. -a. :g^^El(43)£i ^ ^§ N. J^*^* 

^E1(4S)S1 ^ yolst 7j^m'a. N/2 9J 11/2 « a7|fil x|^>7lolo| 

3L. ^ ?a2j ^E|(43.45)oIl oj^v ^ X|:7>^o5o. /2 ^ a?!"}^ -i&^tJCt. 

^^M. *7«7|(22-25)§ 1^7^% ^fifl-M^ 

*7a7l (22-25) SI %^>dS:Sf f #'t!7l (21)S| ^^-ilSLS] xi:7>;«|^ol ^ § 

Sfl'i «>?fl7l (22-25) £| >^l?}:^'3# ilifctF^-S ^ SUfe ^S. ^-^ei A 
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• ^ SJ^^. a^oa ^eM >riof^ 5!os. ;M^nf 

©0171 gj a 3 ^^o| 5ttc|. 

^>S*F7l ^ ^g^-. ^^n} t^^^ TV ^ejoj 

'dSa IF z\7^% IF o\^3.=L-^7\% ^ 

IF -t!2:2| ^nj^€ ^^«}of §-»(i). 3|ji(o) <jjs:^ ^5<j*>si. i. q -a 

v}<^^ >a^^ ^n}^ ^^*M. I. 0 ^^s^ ^^^^^^ *g 

si *^^5I^*^*7^ 7Mta«^ 'as:?^ sj^^ -a^*}**!. i. q -tlx ^1^21 

^(0) ^sI^4-s ^oui?i7i ^«!t ^v^^^^: % I. Q 

7^A^*M. 71^141^ -ass 7}-y4*ct^ oli^oj:^ 

^m. ^ ^^5} cj;^^ TV «<f^ ^^Jfl'^ ^y\]7\s\ 
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'^ilS.y} *^>^n»*^(lF) >J&S *J« ^«s|<H ^l^sl^. o\^s.D. IF -t!3L§ c| 
^ IF -tl&S "S^w^fe 3«a I ^7] iM^^ IF -ilSiSl ^«*M 

^(i). «I3(Q) 2^2^ ^-8«»2M. I. 0 -aa: BJ^X 

^^*M. I. 0 -ys: 2|2|5| §>a^xi^^€- *9 (0) ^oiAi?!^ ^] z 

*M. I. 0 -as: nj^ie <g (o) ^bJ4*S ^o|ai?i^ ^ 4 ^X): 91 

m*?* "S^S I. Q -tlM 7»^V*M. -aaiS ^] 5 

oI^tH^i OS 

^^M. "^^^ ci:^^ TV »»*A|>:^oI| ^o\M §^*fl^ ^?I17!S1 
ine delay)# ^o]7\ ^vM. (denodulation) A) ^#-^71 (nain transnitter) ofl 

*?07IS RF ^^-ySl^ IF ;«fll «J«(down) 

I o}'^Sa IF t^^^ IF -yxs tl;^^ IF 

SLS\ ^^^^^ {center frequency) 7} 0 ^511^^7} sItI) tW ^^*}J1. *F 
-iJxS^ -yaicfl ^^H) (SNR : Signal to Noise Ratio)!- ^^S}M^]P\ ^oH 
(natchad filter)^ ^^^]9]JL. ^^^EI# ^JiSl Hf^^C (pilot) 
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§o| 0 ^nf4»oa ^Aima^ -^V -a^Ja Kin-phase) ^±S\ 

-Quadrature) ^St^ 7\^t}o\ 7MclIC| ^S.^ §'?«7lS| X) 

-tf^^f 31 ^J^^ H^aj cf^o| ^^^f ^ 

H son 5LM^ y^o\, ^ ^igofl xi\% «':fl7|(0CR)on >i»#s|^ ^ 

DS^El ^J^^ ^/j^3ij4»(RF) »|^^Ai5:7> IF am ^^^WU ^^^) (33) 

>H ^TV^nJ^'dF) ^slS. rsm oji^^a IF -ys^ cl;^^ IF 

^^*M §^(1 : In-phose). (Q ^ Quadrature) ^S.^ ^^t:}^ . I , Q ^S. 

ixjoj ^Bj^ I. 0 -as: 2^2^51 §'a^^^*^# <g(o) 

2f -tiSLcfl ^#Hi§ aiiflsjxi7i7i ^^^€E^^(53)fi^. ^^^^ 
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" (34) S| ^S^S.^ C»«3| ^Cf . 

^-a^* til 14(31) 9J RF 4*-y^(32)o|lA^fe ^^-a^uzDs 
E» RF 'tf^'tlM ^^-ildlJl. RF -tlS:^ IF ^^^(J«Pl ^ 

if.)(33)ofl 216a IF ^S-S. ^^S|<H. o}^ oft^Sa IF oJi^S 

-tl:^!^ ^%^(ADC) (5l)o« oioH lF>y5:S ^^s^ji. ^^s] q;^^ if >d 

^§-o| -2.69IW2oa ^oisic*. olna. ^2 ^^^(52)^ cosr^ 

•4 tp} Kin-phase) >8^# ^2-1 t}V ^^^(S2!)3f ^/a^? 

• fc • tp\ Q(Quadrature) -8^*)^ ^'2 ^^^(522)S =9-^ 

^. <^7\M, IF cfl^Sl Bj^Jc ^DJ*^§ -2.69MH2Si ^B^*^S ^ 

o]^. ^^^(52)oii £1dH *1o1s) -y^icfl :s§ul§ aims}A|?j 

31)5* Q^aioi) cfl«V ^tJ€El(532)S t^<3S1b|. ^«^Ei (531 .532)21 ^^fe 
^«€t|^(53)5 AIS:^ n^^3c 'S^ol 0 ^n^^ofl 

. -iJsSl ^^^n^7} 2.69MHzofl ^^t}^ 7l;Mcfl^ ^tf 
(54)oI] 2)61) ^^s|c}. olofl. ^^^(54)^ cos(£z - - tp\ ^ofl;^ 

I -tlSofl tfl«> ^^^^(54i)i2f s/nr^M ' fd'tP\ ^oflTl^ Q >l5:ofl tfl 

^2 ^« ^^^(542)S -T^^SJct. <^7|^. -^Bf^ /^b ^Sl^J ^^-a^B^^^^ 
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6gMH2 ^n^c^ ^ ^S.^ 5*^5 0 ^n»4^oa ^nj 

VSB 7]^t^'i^i}S.7\ ^C}. 

^71 VSB ^:^(34)^ 7l;Mcfl'q ^tf^ El J?- (53) 7 J -2^ El 4£l 45) 

OloD ^^^Elif (53)oJ) oJ«V Al^fj^l^o. ^^^SJ- ^E.^ ^ofl ojefl 

Cf. BJEJ^. ZJZ^Sl ^S^^ El (531.532)31 S3 N ^o|Ej 7}^*}^. 2\Zi N/2 

a7ls^ Ai:yj^^oi ^ 7B21 ^««ei (531.532)011 o|*f ^l^^oi^- 

^tf^EUH 451 43)oII 2|«V A|:7V;q^2l §^«l7l nB§.<Hl # N/2 ^ 

7K^g ^^tVC^. 

a|E}>H. o|£|«> 9-^^ >^f-§-*f^. ^^Sfi'i ^71)71(22-25)51 

^^2151 '^'^>y7U21)£l t^^>y5:5l xl^};golol ^ ^fo. a|7};^1o5^ 

^*fl^ ^7ll7l (22-25)# ^ SUtf. 

H 6 ^ ^ i^gofl §7^l7|(0CR)S| Al^f;^oi§ ^opi 

iflofl cfl«> ^-yxlofl »§Holi:^^. 

^^M. §^3«'i§^7l ^^o}ElluK31) 5i RF *^^^(32)olJ ^*^7l (21) £^El 
^SJ RF ^*>JS:7> ^-1151^(601). IF «%^(^1 ^^^)(33)7^ 
RF IF ^SlS ^e^ct(602) . 
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(33)oii o|6g Bg^^ oj^sa IF -MM if -a^s "^^^.n^ 

-2.69MHzcH| ^JXl^S.^ >J o) A) ^ c|(604 . 605) . ^. ;Ml2 ^^-»if-(52)^ 
<1S.<^ C0S(2X fc -t^ #6B^1 l(In-phase) ^^^Jl. s/flri'jr • /e • 

© S6||>H Q(Ouadrature) ^<j«>«>i. IF tfi<^S\ B»^5e ^B|4*€^ -2.69IIHzSl 

olo|^. ^?J^E|^(S3)7V 7^2 '6%^(52l.522)ofl Z^Z^ ^o]^ I. Q 

SlSl -a^lifl 41cfl«jA|^c|(606.607). 

^^^(54)7f ^t^^El^(53)§ ^ys^ nf'y^ ^^ol 0 

B}^ofl ^s.^ 2.69MH7011 7l>Mcfl^ -tls^} 

H.^ ^^>«>nt (608.609). olm]. ^^«.(54)^ ^M^^ I -SSloil cos(£ 

'fa -i/^ ^«H>M. aeia ^e1%^ q ^iifcofl s/a^? r • z^- aefl>M 

2.69MHz ^nj^^oii ^iAjAi^ct. ^. .t!j:o| nj^5 .y^^ o -^nf*J*<Hl ^^^1 

# 7V>i*>oi (610) . -^^o>:a^ vsB n^^* 7i^cfl^ ^5:^ 
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oJ^oflA] -gg^v ^ ^-g^ -yxiofl 91 ^j^sj s^oq o^efl ?^^s|^ 5! 

•ojuia. ^ §go) 71^^ ^<^y^7\ iflodAl o|E| iil^. ^ 

«M. ^v^^ o|* ^cflAi^ ^ a:aj7> suc^. 
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c|7|^ TV M^\±^ ^y^7\2\ §oi7| 

^^£1<H of^sa IF -MS^ iq;^!^ IF ^SlS. ^^if\7\ o\^s. 

ci^^ IF ^Sl2\ ^h}^§ §^(i). ^H(Q) 

Q -as ^fz^oj n^^jj >y^^ ^5^^ ^^*>o1. I. 0 ^a: z\z^2\ ^^^^ 
© ^ (0) ^B^'^»S ^o|Al?|7| 

. I. Q ^± -^^^ *9(0) ^St-^S >!olAl?l7| ^^t^^^^-Sf: 

^^^^ 

#o|7| ^5^^. 
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^71 IF -tl&oa cosr^ir • fc ' tJ{fA7\M. /et IF cflC|£| Bj^S 

J'nJ^^ -2.6gilH22l ^D^^S $6|)>1 Kin-phase) 

CJJM^ IF -yxol] s/flr.^jr • /c • f># ^6H>M Q (Quadrature) -^-Jj 

#o|7| 
S^^^ 3] 

>^7i 

eguHz ^Dj^oll ^ n^^5t >y^# o ^af^o^i ^:^a|?i^ 
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